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Introduction T

A P for the SSC Pp collider should accumulate at least 10° P/second to
satisfy the minimum luminosity requirement of 1032em~2s~1. Although the limit
on a § source is most probadly give; by the rate of accumulation, here we
extrapolate only the calculations for the antiproton production and collection
rates performed for the Tevatron I project.1

Results of these calculations'have been recently compared with actual
yield measurements versus acceptance at the CERN AA ring-2 Agreement to
within 15%-has been obtained. We assume that productiomn of 10 GeV/c
antiprotons from 150 GeV/c protong into a momentumn acceptance, Ap/p, of 6%

‘and a transverse acceptance of 407 x 10-6m is required for the SSC.

g T o R E e e e b e e e "




el il L e BT

Pxpected P Fluxes at Production

From reference 1, figure 19, we obtain two values of'ﬁ yield for 40w
acceptance. For existing technology (Case A) ve assume a li£hium lens 1 cm in
radius ahd 1000 T/m with a beam r.m.s size of 0.038 ecm. For future tgchnology
(case B) we will assume a lithium lens 2 cm in radius, 1000T/p and a beam
r.m.8. size of 0.022 cm.

Antiproton yields vary approximatel& linearly with 7 momentum and proton
monmentun. Consequenﬁ& we.scale the yields upwards from 8.89 to 10 GeV/c
for P momentum and-from'120 to 150 GeV/c for proton momentum.

Experience at the CERN AA indicates that larger proton fluxes can dbe
targetéd than.those agssumed in thg Tevatron 1 design (Referenc: 1). For
copper targets the‘factor is at least 1.5 and this has been applied to Casé
A. Realization of Case B willvréquire development of targets capable of
withstanding three times more beam current density.

Due to the short focal iength of the lithium lens, the use of copper
necessitates some focussing yithin the target. Calculations and recent
measurements at CERN show that an additional factor of 1.3 to 1.5 mey be
obtained from the conducting target technigue.

The results of these extrapolation are summarized in Table I.

Conclusions

Antiﬁrotdn fluxes of the order of 1.4 x 109 per second (into 407 x 10-6n-

horizontal and vertical acceptances) and 6% Ap/p seems quite achievable within
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-small extrapolation of the calculations for Tevatron I.

The only difficult

technical assumption here is that a lithium lens similar to the Fermilabd

design could be pulsed once a second, or twice the present design repetition

rate. If this presenﬁés insurmountable problems, beam switching between two

or more target/lens assemblies operating at reduced pulse rates could be

envisaged.

TABLE I

(A1l for 407 mm mrad Vertical and Horizontal Acceptances)

Case A

p yield (per incident proton per GeV/c) 2.8 x 104
P yield (8.89 GeV/c + 10 GeV/e) ! o 3.2 i 10-4
5 yield (120 GeV/c + 150 GeV/c) 3.9 x 10~4
§ yield (per incident proton per 6% Ap/p) 2.4 x 1074
Maximum number of protons on W target1 : :

(per second) 3.0 x 1012
P ver second o T-1 x 108
Conducting copper target (x 1.5 x,1.3)

(p per second into 40w and 6% %2 v 1.4 x 109

Case B

4.2 x 1074
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